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We have carried out numerical gas dynamic simulations of a
volcanic atmosphere on 10 in order to explain recent millinletcr-
wavc observations of S02. These observations show that 10’s
atnmsphcrc has a temperature of 500-600 K at 40 km of altitude
while the surfi~cc has a maximum tempcratm-e  of 130 K due m solar
irradiation. in our simulations we include a relatively small surface
hot spot at 650 K inside the plume and find that infrared radiation
from such a hot spot is capable of warming up the atmosphere to
high temperat mm. Our model inc]udes  thermal conductivity and
radiative tmnsfer in the atmosphere. “l’he inclusion of hot spots is
based on our assessment that they arc important in the encrgetics  of
the atmosphere, and on recent infrared measurements of ten hot
spots which show that they vary in radius  and in temperature from 5
km to 625 km and from 145 K to 700 K rcspcctivcly.  We include
an atmospheric tmissivity  of 10-5 and a source rtitc of 106 kgjsec
basccl on Voyager observations, and an exit temperature of 100 K
based on models of volcanism for 10. ‘1’hc surfi~cc  behaves as a
source of mass and energy through sublimation and as a sink of
mass, emrg  y and momentum through condmsat  ion. 1 II the model,
the hot spot does not have any volatiles  left to sublimate. ~’he
simulations produce an atmosphere with a temperature, pressure,
and density structure consistent with multiple observations. Wc
focus mm analysis of the observed hot spots, and on the effect of
these on the thermal structure of the atmosphere. We also evaluate
the effects of volcanic aerosols on the thermal structure of the
atmosphcm
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